Abstract. Let G be a dense analytic subgroup of an analytic group L. Then G contains a maximal (CA) closed normal analytic suhgroup M and a closed abelian subgroup A = Z(G) X E, where E is a_ closed vector subgroup of G, such that G = M ■ A, M n A = Z(G), M = M-Z(G), and L = MA.
1. Introduction. By an analytic group and an analytic subgroup of a Lie group we mean a connected Lie group and connected Lie subgroup, respectively. If G and H are Lie groups and <#> is one-to-one (continuous) homomorphism from G into H, <£ will be called an immersion. <> will be called closed or dense, as <j>(G) is closed or dense in H. G0 and Z(G) will denote the identity component group and center of G, respectively.
If G is an analytic group, A{G) will denote the Lie group of all (bicontinuous) automorphisms of G, topologized with the generalized compact-open topology. G will be called (CA) if 1(G), the Lie subgroup of A(G) consisting of all inner automorphisms of G, is closed in A (G). It is well known that G is (CA) if, and only if, its universal covering group is (CA).
A brief version of our main result (Theorem 2.1) is stated below. It represents a significant generalization of Zerling [7] .
Let G be a dense analytic subgroup of an analytic group L. Then G contains a maximal (CA) closed normal analytic subgroup M and a closed abelian subgroup A = Z(G) X W X Y, where y is a closed vector subgroup of G and W is a_ closed vector subgroup of_L, such that G = MA, M nA = Z(G), M = M-ZjG),&ndL = M■ Ä.
If G is a normal analytic subgroup of an analytic group H, then each element h oî H induces an automorphism of G, Namely, g -> hgh~x. We will denote this homomorphism of H into A(G) by pCH. IH(h) will denote the inner automorphism of H determined by h G H. More generally, if A is a subset of H, IH(A) will denote the set of all inner automorphisms of H determined by elements of A. IH(H) will be written as 1(H), and the mapping h -» IH(h) of H onto 1(H) will be denoted by IH.
If N is an analytic group and H is an analytic subgroup of A (N), then N © H will denote the semidirect product of N and H. On the other hand, if G is an analytic group containing a closed normal analytic subgroup N and a closed analytic subgroup H, such that G = NH, N n H = {e}, and such that the restriction of pNC to H is one-to-one, we will frequently identify G with N ® Png(H) and Ü witn Png(H)> that is, we may write G = N © H.
In Zerling [5] we proved the following theorem.
Main Structure
Theorem. Let G be a non-(CA) analytic group. Then there exist a (CA) analytic group M, a toral group T in A(M), and a dense vector subgroup VofT, such that: We will frequently use this theorem in § §2 and 3. In §3 we relate the concept of (CA) completion of a Lie algebra as discussed in van Est [3] , [4] and the Main Structure Theorem in order to improve upon some results in Zerling [6] . In particular we will indicate (Theorem 3.3) the extent to which a (CA) analytic group is uniquely determined by its center and a dense analytic subgroup.
However, in order to make our presentation more self-contained we will first state most of those results from our bibliography which are used in our proofs. The result of Goto [1] is modified to better suit our needs. Also, those bibliographical results concerning the (CA) completion of a Lie algebra will be stated in §3. In all cases the notation is consistent with our notation.
Goto [1, Theorem] . Let G be a dense analytic subgroup of an analytic group L and suppose that G contains a maximal normal analytic subgroup N which contains the commutator subgroup of G and is also closed in L. Then for each maximal compact subgroup K of L there exists a closed vector subgroup V of G, such that G = NV, N n V = {e}, and L = NV, where N n V is finite and V is a toral subgroup of L which is central in K. Moreover, L is diffeomorphic to the space N X V.
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, and L is also (CA).
Zerling [5, Lemma 2.2] . Let M be an analytic group and let K be a compact analytic subgroup ofA(M). Let which we know to be exhibited by H. 
. We now assume that G is non-(CA) and will adopt the notation of the Main Structure Theorem.
Let KL be an arbitrarily fixed maximal compact subgroup of L and let K be a maximal compact subgroup of 1(G) containing pGL(KL). Since G is non-(CA) we can appeal to Goto [1] : Let N be a maximal analytic subgroup of 1(G), which contains the commutator subgroup of 1(G) and is closed in A(G). Then there is a closed vector subgroup V of 1(G), such that
and 1(G) = NV, where T' = V is a central toral subgroup of K. Moreover, N n T' is finite and the space of /(G) is diffeomorphic to the product space N X 7". In the proof of the Main Structure Theorem IG(M) = N and
To this end we construct
Since N n V = {e} from (0. Pc/'(t') = e and so ü G Z(G). Again, since Z(G) is contained in M, v = e, and so Z(P) is contained in f(M). Thus,
Let d G Z(P). Then from (2) there is a sequence {g"} in f(M) converging to d in P. Therefore, {pGP(g")} converges to e in A(G). Since N is closed in .4(G), {pGP(g")} converges to e in N and, therefore, in /(G). Since G/Z(G) is isomorphic to /(G), there is a sequence of central elements of G such that {c~ ' • g"J = {6^} converges to e in G, where {g^} is a subsequence of { g"}.
So {bn } converges to e in P. Hence {c" } = {g^ • b^ '} converges to J in P.
Thus í/ G f(Z(G)). Therefore Z(P)c/(Z(G))
and so
from (2) .
where the first equality follows form van Est [2] , since M is (CA). We now have
7(Ä7)=/(A/)-/(Z(G)). (4) Let us return to P =f(M) ■ f(V). If m = u, then pGP(m) • pGP(v~l) = e\ So ü = e from (1). Thus f(M) n f(V) = {e}, and so f(V) is closed in P.
Now let y denote a maximal analytic subgroup of P which contains f(M) and is closed in L. Then from Goto [1] there exists a closed vector subgroup Uof P such that P = J-U,J n U = {<?}, and such that L = J• Ü, where ¿7
is a central toral subgroup of A¿ and / n U is finite. Therefore, since PGL(U) C_pGL(KL) c AT, and since T' is central in K, we see that 7" centralizes pGL(U). Let 7t: P ->/(K) be the natural projection and let 7t(/) = f(W), where If is a vector subgroup of V. Thenf(W) is a closed vector subgroup of/(K) and since / contains f(M) we see that
Therefore,
Let IF' = pGP(f(W)). Then since /> =/(M)-/(F) and pGP(f(M)) = A/ = pGP(M), we have /(G) = pGP(P) = N■ W ■ pGP(U) by (6). Since Z(P) is contained in f(M) by (2), we see that pGP(U) n (A/-W') = {e). In particular, pGP(U) is a vector subgroup of /(G), which is isomorphic to U. Since pGP(U) = pGP(f(Y)) = U' from (7), we see that
where the last equality follows from (3). Therefore we have proved that
which we claimed in our theorem.
Finally we show that f(W) n Z(L) = {e}. Indeed, since J n Z(L) is contained in Z(P), it is contained in f(M) from (2) . But f(M) n f(W) =
[e] from (5) . Hence,/(H0 n Z(L) = {e}. 
we claimed. From (7) Hence G = P and we can take Y¡ = U¡ in the proof of Theorem 2.1; so y = U. Our claim then follows from (6) of Theorem 2.1.
Remark. In the proof of Theorem 2.1? was a device which we constructed in order to apply Goto's Theorem. Since U was in P, and not in G, we needed to construct y in G in order to carry out our proof. In Corollary 2, however, the use of P as a device is not necessary because M is already closed in L. . This is a contradiction from van Est [2] . Hence W= {e}.
3.(CA) Lie groups and Lie algebras. Following van Est [3] we define a Lie subalgebra © of a Lie algebra ß to be dense in 8, if there exists an analytic group L with Lie algebra ß in which the analytic subgroup generated by © is dense. We also say that <// is a dense imbedding of a Lie algebra © into a Lie algebra S if ^ is a Lie algebra isomorphism of © into S such that \p(&) is a dense subalgebra of 8. The Lie algebra @(OI) described above is called the (C4)-completion or (Czl)-closure of ©. We now relate this concept with the Main Structure Theorem in order to improve upon some results in Zerling [6] . First we state the following useful result from van Est [3, Lemma 5.4 ]: Let G be an analytic group with Lie algebra ©. Suppose that © is a dense ideal of a Lie algebra S, such that the center of 2 is contained in ©. Then there exists an analytic group L with Lie algebra S that contains G as a dense analytic subgroup.
Theorem 3.1. Let us maintain the notation of the Main Structure Theorem. Let © and $ be the Lie algebras of G and H, respectively. Then $ as ©(C4).
Proof. Since © is a dense subalgebra of @(C/4), we have from van Est [3, Lemma 5.4 ] that there exists an analytic group G(C/4) having ©(C4) as its Lie algebra and containing G as a dense analytic subgroup. Therefore, from the corollary to Lemma 3.2 of Zerling [6] we see that dim H < dim G(C/1).
On the other hand, since § is a (CA) Lie algebra containing © as a dense
